As shown in current-voltage characteristics of RTDs ( Fig. 2 (a),(b) ), it has been clarified that lowering the Si barrier growth temperature down to 400 o C enables to achieve improved NDC characteristics at around room temperature. Temperature dependence of the non-resonance current shows existence of non-thermal leakage current (observed at lower temperatures below 100 K) and the current tends to increase with decrease of Si barrier thickness. It is concluded that improvement in heterointerface flatness is necessary for the NDC enhancement in nanometer-order thin Si barrier RTD. Additionally, thermionic-emission dominant region (observed at higher temperatures above 100 K in Fig. 2 (c) ) indicates a possibility that introduction of larger barrier height (i.e. larger band discontinuity) enhances the NDC at room temperature by suppression of thermionic-emission current. The thickness dependence indicates that thermionic-emission current is sensitive to the nanometer-order Si barrier thickness. Therefore, it is confirmed that suppression of roughness generation is indispensable for high reproducibility of the resonant tunneling diodes.
From these results, it is found that only about 1 nm thick Si layer acts as barrier for RTD and there is a possibility that heavy atomic-layer doping of impurity (e.g. C, N and so on) might strongly influence barrier properties for resonant tunneling. Therefore, low-temperature epitaxial growth process (e.g. extremely low-temperature thermal CVD and low-energy plasma CVD [6] ) becomes increasingly important to modulate electronic properties of nanometer-order ultrathin layers of group IV semiconductor far from thermal equilibrium. 
